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1. SKYNET is a network to measure the atmospheric 
radiation budget and related atmospheric parameters, 
such as aerosol, cloud and so on. 
2. SKYNET has an objective to estimate climatic impacts 
due to atmospheric parameters. 
3. SKYNET is a useful validation network for satellite 
products (ADEOS-I, II, GOSAT, GCOM & etc) and 
numerical model (SPRINTARS & etc). 
4. SKYNET project is a grass roots effort by many 
researchers who are interested in above items. 
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SKYNET super site: Cape Hedo, Okinawa, Japan (NIES) 
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Skynet radiation & lidar network 
More than 100 skyradiometers in the world 
Skyradiometer 
SKYNET&Lidar 
     (microwave) 
AD-net lidar 
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Characteristics of SGLI spectral bands 
CH 
? ?? Lstd Lmax SNR@Lstd IFOV Tilt 
nm W/m
2/sr/?m 
K: Kelvin 
- 
K: NE?T m deg 
VN1 380 10 60 210 250 250 /1000 0 
VN2 412 10 75 250 400 250 /1000 0 
VN3 443 10 64 400 300 250 /1000 0 
VN4 490 10 53 120 400 250 /1000 0 
VN5 530 20 41 350 250 250 /1000 0 
VN6 565 20 33 90 400 250 /1000 0 
VN7 673.5 20 23 62 400 250 /1000 0 
VN8 673.5 20 25 210 250 250 /1000 0 
VN9 763 12 40 350 1200* 250 /1000* 0 
VN10 868.5 20 8 30 400 250 /1000 0 
VN11 868.5 20 30 300 200 250 /1000 0 
POL1 673.5  20 25 250 250 1000 ?45 
POL2 868.5 20 30 300 250 1000 ?45 
SW1 1050 20 57 248 500 1000 0 
SW2 1380 20 8 103 150 1000 0 
SW3 1630 200 3 50 57 250 /1000 0 
SW4 2210 50 1.9 20 211 1000 0 
TIR1 10800 0.7 300K 340K 0.2K 250 /500 /1000 0 
TIR2 12000 0.7 300K 340K 0.2K 250 /500 /1000 0 
Improvement of  the land, coastal, and aerosol observations 
? 250m spatial resolution with 1150~1400km swath 
? Polarization/along-track slant view 
GCOM-C SGLI characteristics (Current baseline) 
Orbit Sun-synchronous (descending local time: 10:30), Altitude: 798km, Inclination: 98.6deg 
Launch Date JFY 2016 (TBD) 
Mission Life 5 years (3 satellites; total 13 years) 
Scan Push-broom electric scan (VNR: VN & P) Wisk-broom mechanical scan (IRS: SW & T) 
Scan width 1150km cross track (VNR: VN & P) 1400km cross track (IRS: SW & T) 
Digitalization 12bit 
Polarization 3 polarization angles for POL 
Along track tilt Nadir for VN, SW and TIR,  & +/-45 deg for P 
On-board 
calibration 
VN: Solar diffuser, Internal lamp (LED, halogen), Lunar by 
pitch maneuvers (~once/month), and dark current by 
masked pixels and nighttime obs. 
SW: Solar diffuser, Internal lamp, Lunar, and dark current 
by deep space window 
TIR: Black body and dark current by deep space window 
All: Electric calibration 
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250m over the Land or coastal area, 
and 1km over offshore 
250m-mode possibility 
Visible & Near infrared push-
broom Radiometer (VNR) 
Polarization  (along-track 
slant) radiometer (P) 
shortwave & thermal InfraRed 
(T) Scanner (IRS) 
SGLI : Second 
generation GLobal 
Imager 
GCOM-C1/ SGLI 
SGLI/VNR daily coverage 250m resolution 
Objectives:  Aerosol optical properties are studied using data from ground-based 
and ship-borne sky radiometer measurements.  We are seeking in this data 
information on the aerosol optical properties with respect to their temporal and 
spatial variability and validation of Satellite and numerical models. 
 
GCOM-C1 mission aims to establish and demonstrate a global, long-term satellite-observing 
system to measure essential geophysical parameters to facilitate understanding the global 
radiation budget and carbon cycle mechanism, and eventually contribute to improving future 
climate projection through a collaborative framework with climate model institutions. The 
GCOM-C1 satellite scheduled to be launched in Japanese Fiscal Year 2 16. 
The SGLI (Second-Generation Global Imager) is an optical sensor aboard GCOM-C1. 
SGLI is an optical sensor capable of multi-channel observation at wavelengths from near-UV 
to the thermal infrar d wavelength (380 m~12ȝm). 
????????????????????????????????????????????????????????????????????
about 100 site in the world 
We started the long-term monitoring of aerosols since 1994, by using a sky radiometer (Prede 
Co. Ltd.,) on SKYNET project. The sky radiometer is an automatic instrument that takes observations 
only in daytime under the clear sky condition without cloud contamination.  Observation of direct and 
diffuse solar intensity of interval was made every ten minutes by once (direct measurement every one 
minute).  There were used to analysis direct solar irradiance and diffuse solar radiance at fifth 
wavelength (0.4, 0.5, 0.675, 0.87, 1.02 μm).  The aerosol optical characteristics were computed using 
the SKYRAD.pack version 4.2 developed by Nakajima et al. (1996).  
Sky radiometer observatory 
Kazuma Aoki@Univ.Toyama (kazuma @sci.u-toyama.ac.jp) 
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How to measurements of solar aureole? 
? We observed only in daytime under 
clear skies at each site. 
? Every 10 min/once (aureole) 
? Every 1 min/once (direct) 
? Data have been analyzed by an 
inversion software called 
SKYRAD.pack (Nakajima et al. 1996).  
Available version are SKYRAD.pack 
4.2. L0, L1A and L2A. 
? POM-01: 0.315, 0.4, 0.5, 0.675, 0.87, 
0.94, 1.02 μm 
? POM-02: 0.315, 0.34, 0.38, 0.4, 0.5, 
0.675, 0.87, 0.94, 1.02, 1.627, 2.2 μm 
? Ref. ex. Aoki., 2013. Aoki and Fujiyoshi, 2003, JMSJ 
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Long-term record measured by sky radiometer 
Monthly mean of AOT(0.5), Alpha and SDV at Toyama_TOY, Japan. 
Example of Long-tem record sites 
  Cape-Hedo_CHD: 1996 – now 
  Fukue-jima_FUJ: 2002 – now 
  Nagasaki_NGS: 1996 – now 
  Sapporo_SPK: 1997 – now 
  Toyama_TOY: 2002 – now 
  and other… 
Our target 
 
classified to Aerosol type 
at several site 
on the validation Satellite. 
Toyama, Japan 
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Toyama Bay 
Sea of  
Japan 
Mt. Tateyama Area Mt. Jodo 
Univ, Toyama 
????????????????????????????????????????????????????????????????????
Dust day 2013.03.09, 19, 20 at Toyama 
Snow depth is 636 cm, this year (2015). 
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Sri-samrong, Thailand 1997 to 2005 
Phimai, Thailand 2005 to now 
Aoki, 2006 
Mar – Oct, 2003 
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Sri-samrong, Thailand 1997 to 2005 
Phimai, Thailand 2005 to now 
Sugimoto et al, 2015 
2005 – 2013 
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K.Aoki 
Maritime monitoring by sky radiometer 
R/V Ronald H Brown 
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R/V Mirai, JAMSTEC Cruises 2010.4 to 2015.2: MR10-02 to MR14-06 
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R/V Mirai, JAMSTEC Cruises 2010.4 to 2015.2: MR10-02 to MR14-06 
????????????????????????????????????????????????????????????????????
MR10-02 to MR14-06: 20N to 20S 
R/V Mirai, JAMSTEC Cruises 2010.4 to 2015.2: MR10-02 to MR14-06 
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Arctic Cruises 2010 to 2014, R/V Mirai, JAMSTEC. 
MR12-E03 
2012-09-03 -2012-10-17 
MR13-06 Leg1 
2013-08-28 -2013-10-07 
MR14-05 
2014-08-31 -2014-10-10 
MR10-05 Leg2 
2010-09-02 -2010-10-16 
primary results 
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Maritime Aerosol 
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Maritime Aerosol 
????????????????????????????????????????????????????????????????????
Summary and Future Plan 
 
Summary 
?  Aerosol optical properties, Volume size & etc. 
?  clearly seasonal cycle & trend but … 
Future Plan 
? JFY2016 observation schedule 
? Aerosol Climatology 
? Validation of Satellite and model 
? Ship-borne measurement by R/V Mirai 
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Thanks. 
93
